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Abstract
Purpose/objectives: The coronavirus disease 2019 (COVID-19) pandemic has
presented mental health challenges among healthcare professionals, includ-
ing posttraumatic stress disorder (PTSD). Few studies have examined PTSD
predictors in dental settings. This cross-sectional study aimed to describe the
relationship between personality traits and PTSD symptoms among US dental
residents engaged in patient care during the pandemic.
Methods: An online survey was administered to residents in advanced educa-
tion in general dentistry, dental anesthesia, general practice residency, oral and
maxillofacial surgery, and pediatric dentistry programs between September 2020
and April 2021. The survey included a sociodemographic questionnaire, the Big
Five Inventory, and the PTSD Checklist for Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition. Logistic regression models, analysis of variance,
and Tukey tests were used to examine the association between variables and
PTSD scores and assess differences in personality traits and PTSD by specialty.
Results: Among 149 respondents (mean age = 29.9 ± 4.9 years; 57.0% female),
53.7% reported experiencing stress during the pandemic. Many residents (38.9%)
were not aware of available mental health resources. A total of 17.4% of resi-
dents met the diagnostic criteria for PTSD, but only 1.3% reported a previous
PTSD diagnosis. Themost significant predictors of PTSDwere neuroticism (odds
ratio= 2.90, p= 0.046) and stress unrelated to the resident’s program role during
the pandemic (odds ratio = 5.88, p = 0.02).
Conclusions: PTSD symptoms were highly prevalent among dental residents,
with stress and neuroticism being the most significant predictors.
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1 INTRODUCTION

The coronavirus disease 2019 (COVID-19) crisis has
posed unprecedented challenges to medical and dental
professions worldwide. Healthcare professionals treat-

ing patients during pandemics have a higher risk of
burnout, fatigue, and mental health problems,1 includ-
ing posttraumatic stress disorder (PTSD).2 PTSD can be
induced by exposure to a traumatic event and is char-
acterized by hyperarousal, decreased responsiveness to
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trauma-associated stimuli, and functional impairment.3,4
These psychological consequences can persist for years.1,4
Dental professionals are considered among the most vul-
nerable healthcare practitioners5–9 because they are rou-
tinely exposed to oral mucosa and potential viral transmis-
sion through aerosolization, salivary and nasopharyngeal
droplets, and contamination of dental instruments.6,10
As a result, dentists have experienced particularly high
levels of psychological distress during the COVID-19
pandemic.2,9,11,12 Dental education has not been spared,
as lockdowns and safety protocols have necessitated rapid
changes that include transitioning to online courses and
reducing or halting clinical training.1,13 These changes,
combined with isolation, fear of exposure to the virus,
and uncertainty about the future, have resulted in a
marked increase in mental health issues among dental
residents.6,10,14–16
Dentists and dental residents generally have high lev-

els of stress and anxiety and a significantly greater
risk of experiencing mental health issues, including
PTSD.9,17,18 Previous studies have found that fatigue due
to long working hours,19 frustration about the suspen-
sion of research activities and the inability to complete
clinical training,8,13,14,20 and uncertainty about financial
obligations and future employment prospects14,20,21 have
contributed significantly to psychological distress and
burnout. Several researchers have reported that anxiety,
depression, and PTSD during training are associated with
greater intention to leave a dental program15 and pursue
a different career.22 The development of PTSD during resi-
dency is especially concerning during the traumatic events
of the pandemic, as this disorder has long-term repercus-
sions for professional effectiveness,17 such as heightened
irritability, reduced concentration, alteration in sleep pat-
terns, and increased absenteeism.4 In addition, PTSD has
specific guidelines for its treatment that differ from the
treatment of other mental disorders, such as anxiety and
depression.23
While external pandemic-related factors can play

important roles in the development of PTSD, intrinsic
factors such as personality traits are key to determining
an individual’s risk of PTSD, to understanding why some
develop PTSD after a traumatic event whereas others do
not and to describing and predicting symptom formation,
severity, and outcomes.24 Certain personality traits in
the five-factor model (agreeableness, conscientiousness,
extraversion, neuroticism, and openness), also known as
the Big Five Inventory (BFI),25 have been consistently asso-
ciated with common mental disorders,24,26 and numerous
studies have linked the development of PTSD to traits such
as high neuroticism and low conscientiousness.24,26,27 In
contrast, high extraversion and high conscientiousness
have been associated with positive mental health and

adaptive coping skills and may be protective against
PTSD.24,27,28
Although there is evidence that certain medical profes-

sionals, such as surgeons, possess more PTSD-protective
personality traits than others,29,30 few studies have exam-
ined the personality traits of dental professionals and the
association of these traits with the development of men-
tal health problems. Thus, it is important to examine the
personality traits and risk of PTSD among future dental
professionals, especially in the context of the COVID-
19 crisis. This cross-sectional study therefore aimed to
(1) describe personality traits and current PTSD symp-
toms among dental residents enrolled in various specialty
programs across the US and (2) assess any associations
between specific personality traits and the development of
PTSD symptoms.

2 MATERIALS ANDMETHODS

This study was approved by the institutional review board
of Columbia University Irving Medical Center (proto-
col no. AAAT1588). All participants provided electronic
informed consent before taking the survey.

2.1 Setting and participants

A cross-sectional online survey was administered to a con-
venience sample of US dental residents from primary care
and hospital-based specialty programs, including general
practice residency (GPR), advanced education in gen-
eral dentistry (AEGD), pediatric dentistry (PED), oral and
maxillofacial surgery (OMFS), and dental anesthesia (DA).

2.2 Data collection

Anonymous Qualtrics survey links were sent to the pro-
gramdirectors and administrators of the selected programs
between September 2020 and April 2021. Programs that
agreed to participate received an email with a link to
the survey as well as three additional weekly emails as
reminders to their dental residents. All participants who
completed the entire survey were anonymously entered
into a drawing for a prize or asked to choose a charity pro-
gram that would receive a small monetary donation on
their behalf.
The survey consisted of three parts: a sociodemo-

graphic and background information questionnaire (14
items), the BFI personality scale (44 items), and the PTSD
Checklist for the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) (20 items). The
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sociodemographic survey included questions about the
resident’s dental specialty and city, school year, age, gender
identification, race and ethnicity, place of birth, mili-
tary status, role during the COVID-19 pandemic, previous
PTSD history, sources of any stress, and availability of
mental support services. Sociodemographic factors were
collected because such variables may confound the rela-
tionship between personality traits and PTSD.18,31,32
The Big Five personality traits can be measured

using a variety of instruments, including the Neu-
roticism/Extraversion/Openness Personality Inventory,25
Trait Descriptive Adjectives survey, and the BFI, which
come in a variety of lengths.33 Our survey used the
44-item BFI because of its brevity. It is also the most
widely acceptedmodel of personality,34 with average alpha
reliabilities above 0.80 and average 3-month test–retest
reliability of 0.85.35
The BFI measures five factors or dimensions of

personality.33 The inventory includes 44 statements related
to the personality traits of openness (10 items), extraver-
sion (eight items), agreeableness (nine items), consci-
entiousness (nine items), and neuroticism (eight items).
Responses are scored on a five-point Likert scale, with 0
indicating “strongly disagree” and 4 indicating “strongly
agree.” Total personality scores for each of the five traits
were reported as the means (more details about the Big
Five dimensions are available in Table 1).35
The 20-item PTSD Checklist for DSM-5 (PCL-5)36,37 was

used to screen and monitor the severity of PTSD symp-
toms experienced in the past month using a five-point
Likert scale, with 0 indicating “not at all” and 4 indicat-
ing “extremely.” The PCL-5 screens for PTSD symptoms
in four areas: intrusive symptoms, avoidance, negative
changes in thoughts and mood, and changes in arousal
and reactivity.38 The total symptom severity score ranges
from 0 to 80, with 31–33 as the suggested optimal thresh-
old score for a provisional diagnosis of PTSD.39 For the
bivariate analyses, the PTSD score was dichotomized, with
a cutoff score of 31 used to distinguish between diagnostic
and non-diagnostic scores. The PCL-5 has been reported
to have excellent internal consistency, ranging from 0.90
to 0.96,40,41 as well as good convergent (rs= 0.74–0.85) and
discriminant (rs = 0.31–0.60) validity.36
Categorical independent variables were also grouped.

For example, race and ethnicity were categorized as White
or non-White, and class yearwas divided into first year, sec-
ond year and higher, or recently graduated. In addition,
residency programs were grouped into primary care for
adults (AEGD and GPR), primary care for children (PED),
and other hospital-based specialty programs (OMFS and
DA).
After completing the survey, respondents were provided

access to their scores and a brief explanation of what the

TABLE 1 Big Five personality dimensions, facets, and traits
from John and Srivastava35

Big Five dimension Facet (correlated trait)
Agreeableness versus
antagonism

Altruism (warm)
Compliance (not stubborn)
Modesty (does not show off)
Straightforwardness (not
demanding)

Tender-mindedness (sympathetic)
Trust (forgiving)

Conscientiousness versus
lack of direction

Achievement striving (thorough)
Competence (efficient)
Deliberation (not impulsive)
Dutifulness (not careless)
Order (organized)
Self-discipline (not lazy)

Extraversion versus
introversion

Activity (energetic)
Assertiveness (forceful)
Excitement-seeking (adventurous)
Gregariousness (sociable)
Positive emotions (enthusiastic)
Warmth (outgoing)

Neuroticism versus
emotional stability

Anger and hostility (irritable)
Anxiety (tense)
Depression (not contented)
Impulsiveness (moody)
Self-consciousness (shy)
Vulnerability (not self-confident)

Openness versus
closedness to experience

Actions (wide interests)
Aesthetics (artistic)
Fantasy (imaginative)
Feelings (excitable)
Ideas (curious)
Values (unconventional)

scores meant, as well as a disclaimer explaining that the
scores were not a substitute for medical advice. Links
to online mental health resources were provided to all
participants.

2.3 Statistical analysis

The association between independent variables and PTSD
scores was investigated using simple and binary logistic
regression models. Variables were included in the mul-
tivariable model if their corresponding p-values in the
simple regression analysis were less than 0.05 or if they
were associated with PTSD, as described in the litera-
ture. For all outcomes in the simple and logistic regression
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models, we reported odds ratios (ORs), 95% confidence
intervals (CIs), and related p-values. Analysis of variance
(ANOVA) and post hoc Tukey tests were used to assess dif-
ferences in the means of the Big Five personality traits and
PTSD scores by dental specialty. Data were analyzed using
IBM SPSS Statistics, version 25 (IBM Corp., Armonk, NY,
USA).

3 RESULTS

A total of 205 responses from dental residents were logged
in the Qualtrics survey. The final sample included 149
residents who provided complete answers to questions
related to the outcome variables of PTSD and personality
trait scores (a descriptive overview of the final sample is
provided in Table 2). Themean age of respondentswas 29.9
± 4.9 years; most respondents were born in the US (73.8%)
and primarily identified as female (57.0%) and White
(55.0%). Almost one-half of residents (45.6%) were enrolled
in a program in the northeast, while 23.5%were working in
the south, 17.4%were in themidwest, and 12.8%were in the
west. Specialty representation was highest for GPR (34.9%)
and lowest for DA (5.4%), with relatively similar propor-
tions for OMFS (20.1%), PED (20.8%), and AEGD (18.8%).
The majority of residents (74.7%) reported seeing patients
during the pandemic. Of those who saw patients, 43.6%
treated regular dental patients, 21.5% cared for dental emer-
gencies only, and 20.1% were deployed to treat non-dental
patients with COVID-19-related issues. A small proportion
of residents (14.3%) reported being assigned to adminis-
trative roles or asked to stay home. The residents’ roles
during the pandemic differed based on residency type;
most GPR (80.8%), AEGD (82.1%), and OMFS (66.7%) res-
idents saw dental patients during the pandemic, whereas
most PED (41.9%) and DA (75.0%) residents saw COVID-19
patients, which included the administration of COVID-19
tests and physical treatment of COVID-19 symptoms
(Table 3).
Most residents (53.7%) reported experiencing a stressful

event during the pandemic, with 26.2% indicating they had
a stressful experience related to their role as a resident and
27.5% indicating they experienced stress unrelated to their
role as a resident. Overall, 26 residents (17.4%) had PCL-
5 symptom scores that were higher than the diagnostic
threshold for PTSD.
Residents most commonly cited open communication

with programdirectors (46.3%) andwellness events (47.7%)
when asked about available mental health resources. A
large proportion of respondents (38.9%) reported that they
were not aware of any mental health resources offered by
their programs.

3.1 PTSD and personality traits among
dental residents

The mean score for PTSD symptoms was 15.25 ± 13.72.
Personality trait scores were highest for agreeableness
(3.98 ± 0.48) and lowest for neuroticism (2.78 ± 0.70).
The ANOVA showed a statistically significant difference
in the mean scores for neuroticism, conscientiousness,
and PTSD across the various specialties (Table 4). Post
hoc Tukey tests revealed that the mean neuroticism
scores of DA/OMFS residents were lower than those
of AEGD/GPR residents (p = 0.03) and PED residents
(p = 0.03). There was no statistically significant difference
in mean neuroticism scores between AEGD/GPR resi-
dents versus PED residents (p = 0.36). Similarly, the mean
PTSD scores of DA/OMFS residents were significantly
lower than those of AEGD/GPR (p = 0.05) and PED
(p = 0.05) residents. There was no statistically significant
difference in mean PTSD scores between AEGD/GPR
versus PED residents (p > 0.99). Mean scores for con-
scientiousness differed significantly across all programs,
with DA/OMFS residents having significantly higher
scores than AEGD/GPR (p = 0.02) and PED (p < 0.001)
residents.
Neuroticism (OR = 3.76, 95% CI = 1.84–7.71, p < 0.001),

conscientiousness (OR = 0.44, 95% CI = 0.22–0.91,
p= 0.03), and both role-related (OR= 3.40, 95% CI= 1.10–
14.00, p = 0.04) and non-role-related (OR = 9.10, 95%
CI = 2.73–30.30, p < 0.001) stress were all signifi-
cantly associated with diagnostic PTSD scores in the
bivariate analysis (Table 5). Multiple logistic regression
analysis indicated that, overall, stress that was non-role-
related (adjusted OR [aOR] = 5.88, 95% CI = 1.40–24.69,
p= 0.02) and neuroticism (aOR= 2.90, 95% CI= 1.02–8.26,
p = 0.046) were the most significant predictors associated
with diagnostic PTSD scores. Among the three variables
that were significantly correlated with PTSD scores in the
bivariate results, a negative correlation was found between
neuroticism and conscientiousness (r=−0.322, p< 0.001),
and a positive correlation was found between neuroticism
and role-related stress (r = 0.273, p < 0.001).

4 DISCUSSION

This cross-sectional study aimed to describe personal-
ity traits and current PTSD symptoms among US dental
residents enrolled in primary care and hospital-based res-
idency programs and assessed the association between
personality traits and PTSD symptoms. Among 149 den-
tal residents included in the analysis, 26 residents (17.4%)
met the diagnostic criteria for PTSD. This percentage is
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TABLE 2 Participant characteristics

Characteristic

Participants,
no. (%)
(N = 149)

Gender pronouns
He/his 61 (40.9)
She/her 85 (57.0)
Other 3 (2.0)

Race and ethnicitya

Asian or Asian American 39 (26.2)
Black or African American 4 (2.7)
Hispanic or Latinx 13 (8.7)
Middle Eastern or North African 20 (13.4)
White or European American 82 (55.0)
Other (not Native American, Alaskan
Native, or Pacific Islander)

4 (2.7)

Place of birth
US 110 (73.8)
Outside of US 40 (26.8)
Unknown 9 (6.0)

Age group (years)
25–30 69 (46.3)
31–34 58 (38.9)
≥35 21 (14.1)
Unknown 1 (0.7)

Dental program
AEGD 28 (18.8)
DA 8 (5.4)
GPR 52 (34.9)
OMFS 30 (20.1)
PED 31 (20.8)

Class year (N = 148)
1 (incoming) 46 (30.9)
2 38 (25.5)
3 6 (4.0)
4 3 (2.0)
5 1 (0.7)
6 2 (1.3)
Graduated in 2020 52 (34.9)

Military status
Military or military related 11 (7.4)
Civilian 138 (92.6)

Program location
Midwest 26 (17.4)
Northeast 68 (45.6)
South 35 (23.5)
West 19 (12.8)
Unknown 1 (0.7)

(Continues)

TABLE 2 (Continued)

Characteristic

Participants,
no. (%)
(N = 149)

Residency role during COVID-19 pandemic
Not required to treat patients 11 (7.4)
Continued to treat patients, providing
all types of dental services

65 (43.6)

Continued to treat patients but only saw
dental emergencies

32 (21.5)

Redeployed to care for COVID-19
patients with non-dental
responsibilities

30 (20.1)

Required to do something else (e.g.,
administrative work or telehealth)

11 (7.4)

Average work time during COVID-19 pandemic (days/week)
0 (not required to work) 16 (10.7)
1–2 6 (4.0)
3–4 23 (15.4)
5 77 (51.7)
>5 27 (18.1)

Mental health services/resources made available during
COVID-19 pandemica

Cognitive process therapy 7 (4.7)
Grief and loss services 28 (18.8)
Medication management 10 (6.7)
Open communication with directors 69 (46.3)
Referral to PTSD clinic 5 (3.4)
Support groups and counseling 32 (21.5)
Wellness events 71 (47.7)
None that student was aware of 58 (38.9)

Stressful experience
None 69 (46.3)
Stress related to resident role 39 (26.2)
Stress not related to resident role 41 (27.5)

PTSD scoreb

Higher than diagnostic threshold 26 (17.4)
Lower than diagnostic threshold 123 (82.6)

Abbreviations: AEGD, advanced education in general dentistry; COVID-19,
coronavirus disease 2019; DA, dental anesthesia; GPR, general practice resi-
dency; OMFS, oral and maxillofacial surgery; PED, pediatric dentistry; PTSD,
posttraumatic stress disorder.
aRespondents could select more than one category.
bMeasured by the PTSD Checklist for the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (score range, 0–80). The threshold score for a
provisional diagnosis of PTSD was 31.
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TABLE 3 Redeployment during the coronavirus disease 2019 (COVID-19) pandemic by residency type

No. (%)
Residency
type

Total
participants

Did not see
dental patients

Saw
dental patients

Saw
COVID-19 patients

AEGD 28 3 (10.7) 23 (82.1) 2 (7.1)
DA 8 0 2 (25.0) 6 (75.0)
GPR 52 8 (15.4) 42 (80.8) 2 (3.8)
OMFS 30 3 (10.0) 20 (66.7) 7 (23.3)
PED 31 8 (25.8) 10 (32.3) 13 (41.9)

Abbreviations: AEGD, advanced education in general dentistry; DA, dental anesthesia; GPR, general practice residency; OMFS, oral and maxillofacial surgery;
PED, pediatric dentistry.

TABLE 4 Personality trait and posttraumatic stress disorder (PTSD) scores by dental specialty groups

Score, mean (range)

Personality trait
All programs
(n = 149)

PED
(n = 31)

AEGD/GPR
(n = 83)

DA/OMFS
(n = 32) p-Value

Agreeableness 3.98 (3.90–4.05) 3.97 (3.80–4.14) 4.00 (3.90–4.09) 3.93 (3.74–4.13) 0.43
Conscientiousness 3.83 (3.73–3.92) 3.76 (3.56–3.95) 3.70 (3.55–3.84) 4.16 (4.00–4.31) <0.001
Extraversion 3.25 (3.13–3.37) 3.13 (2.89–3.36) 3.23 (3.07–3.34) 3.40 (3.14–3.66) 0.28
Neuroticism 2.78 (2.67–2.89) 2.77 (2.51–3.03) 2.90 (2.75–3.04) 2.54 (2.29–2.79) 0.04
Openness 3.50 (3.42–3.58) 3.43 (3.23–3.63) 3.50 (3.39–3.61) 3.56 (3.41–3.70) 0.56
PTSD 15.26 (13.03–17.49) 11.80 (7.95–15.80) 18.10 (14.90–21.20) 12.10 (7.10–17.00) 0.02

Abbreviations: AEGD, advanced education in general dentistry; DA, dental anesthesia; GPR, general practice residency; OMFS, oral and maxillofacial surgery;
PED, pediatric dentistry.

about three times higher than the estimated 4.7% preva-
lence of PTSD in the general US population42 and nearly
twice as high as the estimated 10% prevalence of PTSD
among rescue personnel worldwide.43 Despite the high
PTSD prevalence among dental residents in our sample,
only two residents (1.3%) reported a previous PTSD diag-
nosis, suggesting a lack of mental health screening among
residents or an underreporting of PTSDdiagnoses. Individ-
uals are generallymore likely to underreportmental health
issues than other illnesses.44
The association between previous PTSD diagnosis and

PTSD scores was not significant (p = 0.06), possibly due
to the small sample size (n = 2). In agreement with our
findings indicating a lack of association between program
experience and PTSD scores, a previous study18 among
surgical residents found no association between specialty
program year and PTSD levels.
Inconsistent with prior reports that showed that female

participants were more likely than male participants to
meet diagnostic criteria for PTSD31 and that military ser-
vice significantly increased the risk of developing PTSD,32
we found that the sociodemographic characteristics of
dental residents did not significantly contribute to PTSD
scores. However, our analysis included a small sample of
residents (n = 11) with military backgrounds.

Neuroticism and stress were the most significant pre-
dictors of diagnostic PTSD scores among all factors inves-
tigated in this study, implying that dental residents with
a high level of neuroticism who are exposed to stressful
situations are more prone to developing PTSD. The link
between neuroticism and PTSD is well established in the
literature.24,26,27,45 Although the profile of an individual’s
personality traits has been shown to remain stable over
time,46,47 some literature reports that higher neuroticism
scores can become even more extreme with additional
exposures to adverse life events.48 Therapeutic interven-
tions, however, have been shown to improve high neuroti-
cism scores associated with harmful life outcomes.49 Thus,
screening for neuroticism in dental residents is important
to identify both those at increased risk of developing PTSD
and those whomay benefit from therapeutic interventions
during residency.
However, awareness of mental health resources does

not appear to be the norm in dental residency programs
across the US. More than one-third of our respondents
(38.7%) were unaware of mental health resources provided
through their programs. Overall, the two most cited men-
tal health resources provided were wellness events (47.3%)
and communication with program directors (46.0%). Such
resources can assist in identifying residents who need fur-
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TABLE 5 Predictors of diagnostic posttraumatic stress disorder (PTSD) scores among dental residents

Diagnostic PTSD score
Unadjusted Adjusted

Predictora OR (95% CI) p-Value OR (95% CI) p-Value
Gender identityb

Male 1 (Ref) 0.52 1 (Ref) 0.73
Female 1.30 (0.55–3.27) 0.71 (0.20–2.15)

Agec 0.98 (0.90–1.10) 0.79 1.06 (0.95–1.18) 0.24
Race
Non-White 1 (Ref) 0.79 1 (Ref) 0.31
White 1.12 (0.48–2.61) 1.80 (0.57–5.67)

Place of birth
US 1 (Ref) 0.62 NA NA
Outside of US 1.26 (0.50–3.18) NA

Military status
Civilian 1 (Ref) 0.46 1 (Ref) 0.39
Military or military related 0.45 (0.05–3.69) 0.24 (0.10–5.95)

Program type
DA/OMFS 1 (Ref) NA 1 (Ref) NA
AEGD/GPR 2.90 (0.79–10.60) 0.11 1.48 (0.24–8.94) 0.67
PED 1.10 (0.22–5.30) 0.91 0.54 (0.06–4.39) 0.57

Program year
1 1 (Ref) NA NA NA
≥2 0.77 (0.26–2.30) 0.65
Graduated 1.27 (0.46–3.50) 0.64

Role during COVID-19 pandemic
No patient care 1 (Ref) NA 1 (Ref) NA
Dental patient care 2.43 (0.52–11.30) 0.26 1.30 (0.27–7.46) 0.77
COVID-19 patient care 2.00 (0.35–11.40) 0.44 1.68 (0.20–13.98) 0.63

Source of reported stress
No stress 1 (Ref) NA 1 (Ref) NA
Stress related to resident role 3.40 (1.10–14.00) 0.04 2.90 (0.66–12.76) 0.16
Stress not related to resident role 9.10 (2.73–30.30) <0.001 5.88 (1.40–24.69) 0.02

Previously diagnosed with PTSD
No 1 (Ref) 0.06 1 (Ref) 0.19
Yes 10.17 (0.88–116.60) 0.36 (0.78–1.66)

Personality traitsc

Agreeableness 0.64 (0.27–1.51) 0.32 0.81 (0.25–2.57) 0.73
Conscientiousness 0.44 (0.22–0.91) 0.03 0.65 (0.24–1.77) 0.41
Extraversion 1.00 (0.57–1.80) 0.96 1.58 (0.73–3.45) 0.25
Neuroticism 3.76 (1.84–7.71) <0.001 2.90 (1.02–8.26) 0.04
Openness 0.54 (0.22–1.31) 0.17 0.42 (0.12–1.48) 0.18

Abbreviations: AEGD, advanced education in general dentistry; CI, confidence interval; COVID-19, coronavirus disease 2019; DA, dental anesthesia; GPR, general
practice residency; NA, not applicable; OMFS, oral and maxillofacial surgery; OR, odds ratio; PED, pediatric dentistry; Ref, reference.
aSample size for all predictors was 149 participants unless otherwise indicated.
bSample size for gender comprised 146 participants.
cContinuous.
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ther help and link them to specialized mental healthcare
and counseling. Only 3.3% of residents were referred to
a PTSD clinic, which is an evidence-supported treatment
for PTSD. During emergencies such as the COVID-19 pan-
demic, it is imperative that schools and programs take a
more active role in managing the mental health of their
students through screening and evidence-supported treat-
ments. An embedded counseling office within the dental
school, for example, has been shown to increase overall
functioning and decrease mental health symptoms among
dental students and residents.50 This is one such way that
programs can facilitate awareness of available resources
and how to access them.
Our study found that conscientiousness, a measure

of efficiency and organization, was negatively associated
with PTSD symptoms. This result is consistent with other
findings from the literature24,27 suggesting that high con-
scientiousness is protective against the development of
PTSD.Conscientiousness became statistically insignificant
in adjusted calculations, possibly because of its negative
correlation with neuroticism, which was found in both
this study and the literature.51,52 Many of the literature
describing the association between conscientiousness and
neuroticism (including the current study) has focused
on between-individual comparisons in which populations
with higher neuroticism also have lower conscientious-
ness. In contrast, within-individual studies have reported
a positive correlation between neuroticism and consci-
entiousness within one person. This is especially true
among individuals who “operate in a demanding work
environment where conscientious behaviors are typically
rewarded.”53 During the COVID-19 pandemic, essential
healthcare workers are the quintessential example of such
a population. The conscientious behaviors expected of den-
tal residents who continued to work during the pandemic
may be correlated with the higher level of conscientious-
ness within the study population, without its presumed
protection against diagnostic PTSD scores.
We also found no association between PTSD scores and

agreeableness, extraversion, or openness. Low agreeable-
ness has been linked to PTSD in some studies27,54 but not
in others.55 Similarly, some studies have shown a corre-
lation between low extraversion and PTSD symptoms,56,57
whereas others have not.58 Furthermore, a link between
openness and PTSD has not been established.58,59
Stress was also associated with PTSD in our analysis.

Residents who reported stress that was not related to their
clinical role during the pandemic had six times higher
odds of reporting diagnostic PTSD scores, and those who
reported stress related to their role as a resident had three
times higher odds compared with residents who reported
no stressful experiences. Nonetheless, after controlling for
potential confounders, only stress not related to the res-

ident’s role remained significant. Data about particular
stressors were not collected in the survey to avoid trigger-
ing anxiety among participants. Residents who reported
dental role-related stress were likely to also have high neu-
roticism. Another explanation is that role-related stress,
such as the anxiety related to contracting SARS-CoV-2
while treating patients, was insufficient to cause a trau-
matic experience. Conversely, non-role-related sources of
stress can vary widely and are more likely to involve trau-
matic events, such as a COVID-19 diagnosis, complications
affecting the resident or their loved ones, or other sources
of abuse or violence.
Although residency type was not significantly associ-

ated with diagnostic PTSD scores, there were significant
differences in mean PTSD scores between residency pro-
gram types. The DA/OMFS residents had the lowest mean
PTSD score (11.80, range = 7.95–15.80) compared with the
AEGD/GPR (18.10, range = 14.90–21.20) and PED (12.10,
range= 7.10–17.00) residents. In addition, AEGD/GPR res-
idents also had the highestmeanneuroticism score and the
lowest mean conscientiousness score compared with the
other groups. Thus, differences in PTSD scores appear to
be associated with personality traits rather than program
type.
Role assignment during the COVID-19 pandemic was

not associated with PTSD scores in our study. Shechter
et al.60 found a significant correlation between working
in a COVID-19-focused area and increases in PTSD symp-
tom severity. Nonetheless, residentswho sawpatientswere
twice as likely to report diagnostic PTSD levels than those
who did not see patients. A larger sample size could
increase the significance level of this finding.
Overall, our findings suggest that the mental health

needs of dental residents are not being met. Residency
programs can help residents access mental healthcare,
support, and other resources by providing confidential self-
administered screening and decision support tools. These
anonymous reports can be used by programs to identify
needs and take proactive steps to address them.
This studyhad several limitations. There are also numer-

ous methods to score the BFI, which further makes
comparisons difficult. The personality trait scores in our
study were calculated as the means of a scale ranging from
0 to 5, which is similar to scoring used in studies of the
personality traits of medical professionals.30,61 However,
studies of personality traits in the general population have
scored in various ways, including the use of percentiles on
a normal curve. Because raw scores of personality traits
among the general population are not readily available,
they cannot be statistically compared with the personality
traits of the dental residents in the current study.
Residents who completed the survey may have had dif-

ferent stress levels than those who did not, resulting in
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an overestimation or underestimation of PTSD symptoms.
As a result, the generalizability of our findings is lim-
ited. In addition, 27.3% of respondents did not complete
the survey, possibly due to its length and/or inclusion of
sensitive questions related to mental health. In addition,
the response rate could not be estimated because sur-
vey distribution was dependent on program directors and
coordinators providing the survey to their residents. To
establish direct contact with participants and improve the
response rate and sample size, future studies may need to
obtain residents’ email addresses. More research is needed
regarding the personality traits and sources of stress among
dental residents given their value in predicting PTSD.

5 CONCLUSION

In this cross-sectional study, PTSD symptoms were highly
prevalent among dental residents. Although neuroticism
trait scores were the lowest of the personality trait scores
in our sample, they were the most significant predictor
of PTSD symptoms. Personality trait scores for agreeable-
ness were highest among our sample of dental residents.
Stressful experiences unrelated to residents’ professional
roles were another significant predictor of PTSD symp-
tom severity. The prevalence of PTSD symptoms suggests
that the mental health of dental residents is not currently
beingmet. Residency programs can address this deficiency
by screening and offering mental health resources and
evidence-supported services.
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